
A fast solver is presented for the solution of scattering problems in which the scatterer is 
a relatively thin, elongated object. The scheme presented here is a version of an algorithm 
previously published by the authors, and is based on the observation that under certain 
conditions and with certain modifications, the scheme will retain its O(n) CPU time estimate 
independently of the size of the scatterer in wavelengths. The performance of the scheme 
is illustrated with numerical examples. 

A Fast Direct Solver for Scattering Problems Involving 
Elongated Structures 

Per-Gunnar Martinsson and Vladimir Rokhlin 
Research Report YALEU /DCS/RR-1347 

March 3, 2006 

The authors were supported in part by the U.S. DoD under AFOSR Grant #F49620-03-
C-Q041. 
Approved for public release: Distribution is unlimited. 
Keywords: fast algorithms, direct inversion, direct solution 



Report Documentation Page Form Approved
OMB No. 0704-0188

Public reporting burden for the collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, gathering and
maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding this burden estimate or any other aspect of this collection of information,
including suggestions for reducing this burden, to Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, Arlington
VA 22202-4302. Respondents should be aware that notwithstanding any other provision of law, no person shall be subject to a penalty for failing to comply with a collection of information if it
does not display a currently valid OMB control number. 

1. REPORT DATE 
03 MAR 2006 2. REPORT TYPE 

3. DATES COVERED 
  00-00-2006 to 00-00-2006  

4. TITLE AND SUBTITLE 
A Fast Direct Solver for Scattering Problems Involving Elongated 
Structures 

5a. CONTRACT NUMBER 

5b. GRANT NUMBER 

5c. PROGRAM ELEMENT NUMBER 

6. AUTHOR(S) 5d. PROJECT NUMBER 

5e. TASK NUMBER 

5f. WORK UNIT NUMBER 

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 
Yale University,Department of Computer Science,New Haven,CT,06520 

8. PERFORMING ORGANIZATION
REPORT NUMBER 

9. SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS(ES) 10. SPONSOR/MONITOR’S ACRONYM(S) 

11. SPONSOR/MONITOR’S REPORT 
NUMBER(S) 

12. DISTRIBUTION/AVAILABILITY STATEMENT 
Approved for public release; distribution unlimited 

13. SUPPLEMENTARY NOTES 

14. ABSTRACT 
 

15. SUBJECT TERMS 

16. SECURITY CLASSIFICATION OF: 17. LIMITATION OF 
ABSTRACT 
Same as

Report (SAR) 

18. NUMBER
OF PAGES 

21 

19a. NAME OF
RESPONSIBLE PERSON 

a. REPORT 
unclassified 

b. ABSTRACT 
unclassified 

c. THIS PAGE 
unclassified 

Standard Form 298 (Rev. 8-98) 
Prescribed by ANSI Std Z39-18 










































